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(54) A method of manufacturing a carcass for tyres, in particular for two wheeled vehicles, and 
carcass obtained thereby 

(57) A carcass ply (3) is formed by laying down on a 
toroidal support (11), a first and a second series of strip- 
like sections (13, 14) cut to size from a continuous strip- 
like element (2a) and each comprising longitudinal 
thread-like elements (15) incorporated into a layer of 
elastomer material (18). The sections (13) of the first 
series are sequentially laid down circumferentially 
spaced apart a given distance from each other, to form 
side portions (13a) to the end flaps of which respective 
reinforcing structures (4) at the beads are applied. The 
sections of the second series (14) are each interposed 
between two sections of the first series (13), in spaces 
therein defined, with the respective end flaps overlap- 
ping the annular structures (4). Each annular portion (4) 
comprises an elastomer filling (22) applied to a radially 
outer position relative to a single annular anchoring 
insert (21) formed of at least one elongated element 
wound up into radially superposed concentric coils 
(21a). 
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Description 

[0001] The present invention relates to a method of 
manufacturing a carcass structure for tyres, in particular 
for two-wheeled vehicles, comprising the steps of: pre- 
paring strip-like sections each comprising longitudinal 
and parallel thread-like elements at least partly coated 
with at least one layer of raw elastomer material; making 
at least one carcass ply by laying down and circumfer- 
entially distributing said strip-like sections on a toroidal 
support, each of said strip-like sections extending in a 
U-shaped configuration around the cross-section out- 
line of the toroidal support, to define two side portions 
mutually spaced apart in an axial direction, and a crown 
portion extending at a radially outer position between 
the side portions; applying annular reinforcing struc- 
tures to an area close to inner circumferential edges of 
said at least one carcass ply. 

[0002] The invention also relates to a carcass struc- 
ture for tyres obtainable by the above mentioned 
method, said carcass structure comprising: at least one 
carcass ply comprising strip-like sections circumferen- 
tially distributed around a geometric rotation axis, and 
each comprising at least two thread-like elements dis- 
posed longitudinally and parallelly of each other and at 
least partly coated with at least one layer of raw elas- 
tomer material, each of said strip-like sections extend- 
ing in a substantially U-shaped conformation around the 
cross-section outline of the carcass structure, to define 
two side portions spaced apart from each other in an 
axial direction, and a crown portion extending at a radi- 
ally outer position between the side portions. 
[0003] Accomplishment of tyres for vehicle wheels 
involves formation of a carcass structure essentially 
made up of one or more carcass plies of a substantially 
toroidal conformation and having their axially opposite 
side edges in engagement with respective circumferen- 
tially-inextensible annular reinforcing elements, usually 
called "bead rings". 

[0004] Applied to the carcass structure, at a circumfer- 
entiaily outer position thereof, is a belt structure com- 
prising one or more belt strips in the form of a closed 
ring, essentially consisting of textile or metal cords suit- 
ably oriented relative to each other and to the cords 
belonging to the adjacent carcass plies. 
[0005] A tread band currently consisting of a strip of 
elastomer material of appropriate thickness is applied to 
the belt structure, at a circumferentially external position 
thereof. 

[0006] It is to point out that, to the aims of the present 
description, by the term "elastomer material" it is 
intended a rubber blend in its entirety, that is the assem- 
bly made up of at least one polymer base suitably amal- 
gamated with reinforcing fillers and/or process additives 
of various types. 

[0007] Finally, to the opposite sides of the tyre being 
manufactured a pair of sidewalls is applied, each of 
them covering a side portion of the tyre included 



between a so-called shoulder region, located close to 
the corresponding side edge of the tread band, and a 
so-called bead located at the corresponding bead ring. 
[0008] In accordance with traditional production meth- 

5 ods, essentially the above listed tyre components are 
first made separately from each other, to be then 
assembled during a tyre-manufacturing step. 
[0009] It is the Applicant's feeling that these produc- 
tion methods are so far at least partly unsatisfactory in 

10 terms of quality of the finished product, and that they 
have some critical points as regards accomplishment of 
the process which is complicated and hardly governa- 
ble. 

[0010] For instance, for making the carcass ply or 

15 plies to be associated with the bead rings so as to form 
the carcass structure, it is required that, by an extrusion 
and/or calendering process, a rubberized fabric com- 
prising longitudinally-disposed continuous textile or 
metal cords should be first produced. This rubberized 

20 fabric is submitted to a transverse-cutting operation to 
produce sections of predetermined sizes that are sub- 
sequently joined together so as to give origin to a con- 
tinuous ribbon-like semifinished product, having 
transversely-disposed parallel cords. 

25 [001 1] This article of manufacture will be then cut into 
sections the length of which is correlated with the cir- 
cumferential extension of the carcass to be made. 
[0012] Production methods have been also proposed 
which, instead of resorting to the production of semifin- 

30 ished products, make the carcass structure directly dur- 
ing the tyre-manufacturing step. 

[0013] For example, US Patent 5,362,343 discloses a 
method and an apparatus forming a carcass ply starting 
from a single cord previously wound around a reel. 

35 [0014] According to the method and apparatus 
described in the above patent, at each operating cycle 
of the apparatus the cord drawn from the reel by power- 
driven idler rollers and maintained taut by a pneumatic 
tensioning system is cut to size to obtain a section of 

40 predetermined length. 

[0015] The cord section is picked up by a pick-up ele- 
ment mounted on a belt wound over power-driven pul- 
leys to be extended transversely on the outer surface of 
a toroidal support. 

45 [0016] The section ends are then engaged by bending 
members of the belt type operating on the opposite 
sides of the toroidal support for radially applying the 
cord section to the toroidal support by means of slide 
elements acting like fingers along the side portions of 

so the cord section. 

[0017] Repetition of the above described operating 
cycle leads to deposition of a number of cord sections 
circumferentially disposed in side by side relationship 
until the whole circumferential extension of the toroidal 

55 support has been covered. 

[0018] Necessarily, the toroidal support is previously 
coated with a layer of raw rubber having a dual function, 
i.e. that of adhering to the cords deposited thereon so 
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as to conveniently hold them in a fixed positioning, and 
that of constituting an air-proof inner liner in the finished 
tyre. 

[0019] Tyres obtained by this production method have 
a carcass structure in which the carcass ply or plies 5 
consist of individual cords each having two side portions 
axially spaced apart from each other and oriented radi- 
ally of the rotation axis of the tyre; and a crown portion 
extending at a radially outer position between the side 
portions. 

[0020] Within the scope of the carcass structure man- 
ufacture, it is also known that close to each of the tyre 
beads, the opposite ends of the individual cords forming 
a carcass ply are arranged, in an alternating sequence, 
at axially opposite positions relative to an annular 
anchoring element forming said bead ring, having the 
form of a crown made up of wire coils radially super- 
posed on each other, as can be seen from patent EP 0 
664 231 and patent US 5,702,548. According to the 
teachings of these documents, a filling body of elas- 
tomer material is necessarily interposed between the 
anchoring annular insert and the threads or wires form- 
ing the carcass ply or plies. 

[0021] In patent FR 384 231, to which referrence is 
herein made as an example of the most pertinent state 
of the art, accomplishment of a carcass structure is pro- 
posed which involves deposition, on a toroidal support, 
of a series of rectangular small bands of rubberized fab- 
ric circumferentially disposed in side by side relation- 
ship and arranged in radial planes relative to the 
geometric axis of the support drum itself. Deposition of 
the small bands is carried out in such a manner that the 
end flaps of two non-consecutive small bands are partly 
covered with the end flaps of the small band interposed 
therebetween. The existing spaces between the end 
flaps covered with the small bands are filled with trape- 
zoidal inserts applied to the end flaps of the small band 
placed in an overlapping position thereon. Deposition of 
the small bands is carried out in different superposed 
layers, the number of which is correlated with the thick- 
ness to be given to the carcass structure. The presence 
of said trapezoidal inserts gives rise to thickening of the 
carcass structure at the bead regions so that thickness 
at the bead rings is twice that at the crown. 
[0022] In US Patent 4,248,287 a method is disclosed 
according to which formation of the carcass structure 
contemplates the step of laying down on a toroidal 
drum, a plurality of layers each formed of radial strips 
made up of rubberized wires and circumferentially dis- 
posed in side by side relationship. When deposition has 
been completed, two bead rings are applied to the bead 
region and around said rings the end flaps of the car- 
cass layers formed of the radial strips are turned back. 
[0023] The Applicant has found that important advan- 
tages can be achieved both in terms of simplification of 
the production processes and in terms of improvement 
of the behavioural features of the tyre, if the carcass ply 
or plies are made by conveniently laying down on a rigid 



toroidal support, strip-like sections each comprising a 
plurality of cords parallel to each other, incorporated into 
an elastomer layer. 

[0024] In this connection, the Applicant has already 
developed several different manufacturing methods 
being the object of respective European patent applica- 
tions. 

[0025] For instance, in the European patent applica- 
tion Nos. 97830731.2 and 97830733.8 a manufacturing 
method and a tyre are respectively disclosed in which 
the carcass structure is accomplished by making a first 
and a second carcass plies each obtained by strip-like 
sections sequentially laid down in mutual circumferen- 
tial side by side relationship. 

[0026] Tyres obtained in accordance with that which is 
described in the above patent applications have the end 
portions of the strip-like sections belonging to the first 
and second carcass plies disposed on opposite sides 
respectively, relative to the annular reinforcing struc- 
tures of the beads. 

[0027] This expedient, in combination with the respec- 
tively crossed orientation of the strip-like sections 
belonging to one and the other plies, offers important 
advantages in terms of structural strength of the tyre 
close to the beads and sidewalls. 
[0028] In the European patent application No. 
98830472.1, in the name of the same Applicant as well, 
accomplishment of a carcass ply is proposed which 
involves deposition of a first and a second series of 
strip-like sections in an alternating sequence, in which 
the sections belonging to the first and second series ter- 
minate at respectively opposite sides relative to the rein- 
forcing structures at the beads. 

[0029] Thus important advantages can be achieved in 
terms of structural strength at the tyre beads and side- 
walls, even in the presence of a single carcass ply. 
[0030] In accordance with the present invention, it has 
been found that the above mentioned new manufactur- 
ing concepts developed by the Applicant and all the 
advantageous aspects correlated therewith can be also 
advantageously utilized in the field of tyre manufacture 
for motorcycles and the like, if particular construction 
expedients are adopted in making the reinforcing struc- 
tures at the beads. 

[0031] In more detail, the Applicant has become 
aware of the fact that by the construction methodology 
they have developed, it is surprisingly possible to obtain 
satisfactory qualities of structural strength at the beads 
even with use of reinforcing structures comprising a sin- 
gle annular insert formed of at least one elongated ele- 
ment wound up into radially superposed coils. The 
Applicant has also become aware of the fact that a car- 
cass structure having such annular reinforcing struc- 
tures at the beads is particularly suitable for 
manufacturing tyres for motorcycles utilizing the manu- 
facturing methods providing accomplishment of the car- 
cass ply by deposition of strip-like sections on a rigid 
toroidal support. 
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[0032] In more detail, the invention relates to a 
method of manufacturing a carcass structure for motor- 
vehicle tyres, characterized in that accomplishment of 
each annular reinforcing structure comprises the steps 
of: laying down at least one elongated element in con- 
centric coils so as to form an annular anchoring insert 
substantially in the form of a crown, forming at least one 
filling body of raw elastomer material, joining the filling 
body to said annular anchoring insert. 
[0033] In a preferential embodiment, accomplishment 
of said carcass ply comprises the steps of: laying down 
on the toroidal support, a first series of said strip-like 
sections circumferential ly distributed with a circumfer- 
ential pitch corresponding to a multiple of the width of 
the strip-like sections; applying said annular reinforcing 
structures against end flaps of said strip-like sections 
belonging to the first series; laying down on the toroidal 
support at least one second series of said strip-like sec- 
tions each extending in a U-shaped conformation 
around the cross-section outline of the toroidal support, 
between two consecutive sections of the first series to 
define said carcass ply therewith, each of the sections 
of the second series having end flaps overlapping the 
respective annular reinforcing structures at an axially 
opposite position relative to the end flaps of the sections 
of the first series. 

[0034] It is also preferably provided that the crown por- 
tions of the strip-like sections should be consecutively 
disposed in side by side relationship along the circum- 
ferential extension of the toroidal support. 
[0035] It may be also provided that the side portions 
of each strip-like section belonging to the first series 
should be each partly covered with a side portion of at 
least one circumferentially consecutive section belong- 
ing to the second series, at a stretch included between 
a radially outer edge of the annular reinforcing structure 
and a transition region between said side portions and 
crown portions. 

[0036] In more detail, covering of the side portions of 
each strip-like section belonging to the first series pro- 
gressively decreases starting from a maximum value 
close to the outer circumferential edge of each annular 
reinforcing structure until a zero value at the transition 
regions between said side portions and crown portions. 
[0037] Preferably the side portions of said strip-like 
sections are caused to radially converge in the direction 
of the geometric rotation axis of the toroidal support. 
[0038] Also provided may be at least one operating 
step aiming at defining regions of increased width close 
to the inner circumferential edges of the carcass struc- 
ture. 

[0039] If, as provided in a preferential embodiment, 
preparation of said strip-like sections takes place by cut- 
ting actions sequentially carried out on at least one con- 
tinuous strip-like element incorporating said thread-like 
elements into said layer of raw elastomer material, the 
step of defining regions of increased width can be 
advantageously carried out on the continuous strip-like 



element before execution of the cutting action. 
[0040] In accordance with a further aspect of the 
invention, said elongated element is preferably laid 
down directly against the carcass ply, and more particu- 
5 larly against the end flaps of the strip-like sections 
belonging to the first series, so as to form the annular 
anchoring insert directly in contact with the strip-like 
sections themselves. 

[0041] The filling body, preferably located at a radially 

w outer position relative to said annular anchoring insert, 
can be, in turn, formed by laying down a continuous strip 
of elastomer material directly against the annular insert 
itself, previously applied to the end flaps of the strip-like 
sections belonging to the first series. 

15 [0042] It is a further object of the invention a carcass 
structure for tyres of vehicle wheels characterized in 
that it further comprises a pair of annular reinforcing 
structures engaged at an area close to respective inner 
circumferential edges of the carcass ply and each com- 

20 prising: an annular anchoring insert substantially in the 
form of a crown disposed coaxially with the carcass 
structure and adjacent to an inner circumferential edge 
of the carcass ply, said annular insert being formed of at 
least one elongated element extending in concentric 

25 coils; a filling body of raw elastomer material joined to 
said annular anchoring insert. 

[0043] More particularly, said carcass ply is preferably 
provided to comprise a first and a second series of strip- 
like sections disposed in a mutually alternating 

30 sequence along the circumferential extension of the car- 
cass structure, each of said annular reinforcing struc- 
tures having an axially inner side turned towards end 
flaps of the sections belonging to the first series and an 
axially outer side turned towards end flaps of the sec- 

35 tions belonging to the second series. 

[0044] Preferably, the crown portions belonging to the 
sections of the first and second series respectively are 
disposed in mutual side by side relationship along the 
circumferential extension of the carcass structure. 

40 [0045] The side portions of each strip-like section 
belonging to the first series may be provided to be each 
partly covered with a side portion of at least one adja- 
cent strip-like section belonging to the second series, at 
a stretch included between a radially outer edge of the 

45 annular reinforcing structure and a transition region 
between said side portions and crown portions. 
[0046] In more detail, covering of the side portions of 
each strip-like section belonging to the first series pro- 
gressively decreases starting from a maximum value at 

so an area close to the outer circumferential edge of each 
annular reinforcing structure until a zero value at the 
transition regions between said side portions and crown 
portions. 

[0047] Advantageously, the side portions of said strip- 
55 like sections radially converge in the direction of the 
geometric rotation axis of the carcass structure. 
[0048] The individual strip-like sections belonging to 
one of said first and second series respectively are 
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advantageously disposed with a circumferential distri- 
bution pitch corresponding to a multiple of the width of 
the strip-like sections themselves. 
[0049] Each strip-like section may be provided to have 
regions of increased width at an area close to the inner 5 
circumferential edges of the carcass structure. 
[0050] In this case, the thread-like elements included 
in each strip-like section are mutually spaced apart at 
said regions of increased width. 

[0051] Preferably, each of said strip-like sections has 
a width included between 3 mm and 15 mm, and com- 
prises three to eight thread-like elements. 
[0052] In particular, said thread-like elements are dis- 
posed in the respective strip-like sections according to a 
mutual distance between centres which is not lower 
than 1.5 times the diameter of said thread-like ele- 
ments. 

[0053] According to a further aspect of the invention, 
said annular anchoring insert has a single series of radi- 
ally-superposed concentric coils. 
[0054] It is also preferably provided that said filling 
body should radially extend from said annular anchoring 
insert, tapering away therefrom. 

[0055] In more detail, the ratio between the radial 
extension of the annular anchoring insert and said filling 
body can be advantageously included between 0.5 and 

2.5. 

[0056] Conveniently, said filling body of elastomer 
material has a hardness included between 48° and 55° 
Shore D at 23°C. 

[0057] Further features and advantages will become 
more apparent from the detailed description of a pre- 
ferred, non-exclusive, embodiment of a method of man- 
ufacturing a carcass structure for tyres, in particular for 
two-wheeled vehicles, and a carcass structure obtaina- 
ble by said method, in accordance with the present 
invention. This description will be set forth hereinafter 
with reference to the accompanying drawings, given by 
way of non-limiting example, in which: 

Fig. 1 is a fragmentary and split perspective view of 
a tyre provided with a carcass structure manufac- 
tured in accordance with the present invention; 
Fig. 2 is a diagram showing accomplishment of a 
continuous strip-like element intended for forming 
the carcass ply or plies; 

Fig. 3 is a cross-section view of an embodiment of 
said strip-like element; 

Fig. 4 is a fragmentary perspective view diagram- 
matically showing the deposition sequence of a first 
series of strip-like sections for formation of a car- 
cass ply in a tyre in accordance with the invention; 
Fig. 5 is a fragmentary perspective view of an annu- 
lar reinforcing structure laterally applied to the end 
flaps of the strip-like sections belonging to the first 
series; 

Fig. 6 is a fragmentary perspective view diagram- 
matically showing the deposition sequence of a 



second series of strip-like sections having respec- 
tive end flaps overlapping the annular reinforcing 
structure. 

[0058] With reference to the drawings, a tyre, in par- 
ticular for two-wheeled vehicles, having a carcass struc- 
ture 2 in accordance with the present invention, has 
been generally identified by reference numeral 1 . 
[0059] The carcass structure 2 has at least one car- 
cass ply 3 having a substantially toroidal conformation 
and engaged, by its own opposite circumferential 
edges, with a pair of annular reinforcing structures 4 
(only one of which is shown in the drawings), each of 
them, when the tyre manufacture is over, being located 
at the region usually identified as "bead". 
[0060] Applied to the carcass structure 2, at a circum- 
ferentially outer position, is a belt structure 5 comprising 
at least one primary belt strip 7, formed of one or more 
continuous cords wound up into coils axially disposed in 
side by side relationship and substantially parallel to the 
circumferential extension direction of the tyre, as well as 
possible auxiliary belt strips 6a, 6b located at a radially 
inner position relative to the primary belt strip 7. Circum- 
ferentially superposed on the belt structure 5 is a tread 
band 8 in which, following a moulding operation carried 
out concurrently with the tyre vulcanization, longitudinal 
and/or transverse grooves 8a are formed which are dis- 
posed to define a desired "tread pattern". 
[0061] The tyre also comprises a pair of so-called 
"sidewalls" 9 laterally applied to the carcass structure 2 
on opposite sides thereof. 

[0062] The carcass structure 2 may also be coated on 
its inner walls with an air-proof layer 10, i.e. a so-called 
"liner", essentially consisting of a layer of elastomer 
material impervious to air, suitable to ensure a hermetic 
seal of the inflated tyre. 

[0063] Assembling of the above-listed components, as 
well as production of one or more of same, takes place 
with the aid of a toroidal support 11, diagrammatically 
shown in Fig. 1, having the configuration of the inner 
walls of the tyre to be manufactured. 
[0064] The toroidal support 11 may have reduced 
sizes compared with those of the finished tyre, accord- 
ing to a linear amount preferably included between 2% 
and 5% measured, just as an indication, along the cir- 
cumferential extension of the support itself at an equa- 
torial plane X-X thereof which is coincident with the 
equatorial plane of the tyre itself. 
[0065] The toroidal support 1 1 , which is not described 
or illustrated in detail as it is not particularly of impor- 
tance to the aims of the invention, may for example con- 
sist of a collapsible drum or an inflatable bladder 
suitably reinforced, so that it may take and maintain the 
desired toroidal conformation under inflated conditions. 
[0066] After the above statements, manufacture of 
tyre 1 first involves formation of the carcass structure 2, 
starting with possible formation of liner 10. 
[0067] This liner 10 can be advantageously made by 
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circumferentially winding around the toroidal support 1 1 
at least one ribbon-like small band 12 of air-proof elas- 
tomer material, produced from an extruder and/or cal- 
ender located close to the toroidal support itself. As can 
be viewed from Fig. 1, winding of the ribbon-like small 
band 12 substantially takes place in circumferential coils 
consecutively disposed in side by side relationship to 
follow the cross-section outline of the outer surface of 
the toroidal support 1 1 . 

[0068] For descriptive purposes, by "cross-section 
outline" it is herein intended a configuration exhibited by 
the half-section of the toroidal support 1 1 sectioned 
along a plane radial to a geometric rotation axis thereof, 
not shown in the drawings, which is coincident with the 
geometric axis of rotation of the tyre, and therefore the 
carcass structure 2 being manufactured. 
[0069] In accordance with the present invention, the 
carcass ply 3 is directly formed on the toroidal support 
1 1 by, as better clarified in the following, laying down a 
first and a second series of strip-like sections 13, 14 
drawn from at least one continuous strip-like element 2a 
preferably having a width included between 3 and 15 
mm. 

[0070] As viewed from Fig. 2, preparation of the con- 
tinuous strip-like element 2a essentially provides that 
one or more thread-like elements 15, and preferably 
three to ten thread-like elements 15 fed from respective 
reels 15a, should be guided through an extruder 16 
associated with an extrusion apparatus 1 7 carrying out 
feeding of the raw elastomer material through the 
extruder itself. 

[0071] It is pointed out that, in the present description, 
by "extruder" it is intended that part of the extrusion 
apparatus also identified in this particular field by the 
term "extrusion head", provided with a so-called "die" 
passed through by the product being worked at an out- 
let port shaped and sized according to the geometrical 
and dimensional features to be given to the product 
itself. 

[0072] The elastomer material and thread-like ele- 
ments 15 are intimately joined together within the 
extruder 16, thereby generating the continuous strip-like 
element 2a at the outlet thereof, which element is 
formed of at least one layer of elastomer material 18 
into the thickness of which the thread-like elements 
themselves are incorporated. 

[0073] Depending on requirements, it is possible to 
guide the thread-like elements 15 in the extruder 16 in 
such a manner that they are not integrally incorporated 
into the layer of elastomer material 18 but appear on 
one or both surfaces thereof. 

[0074] The thread-like elements 15 may each consist 
for example of a textile cord preferably with a diameter 
included between 0.6 and 1.2 mm, or a metallic cord 
preferably with a diameter included between 0.3 and 2.1 
mm. 

[0075] Advantageously, if required, the thread-like ele- 
ments 15 can be disposed within the continuous strip- 



like element 2a in such a manner that they give the 
obtained carcass ply 3 unexpected qualities of com- 
pactness and homogeneity. For the purpose, the 
thread-like elements 15 can be for example disposed 

5 according to a thickness greater than six thread-like ele- 
ments/centimetre, circumferentially measured on the 
carcass ply 3 close to the equatorial plane of tyre 1 . In 
any case it is preferably provided that the thread-like 
elements 15 should be disposed in the strip-like ele- 

10 ment 2a at a mutual distance between centres not lower 
than 1.5 times the diameter of the thread-like elements 
themselves, in order to enable an appropriate rubberiz- 
ing operation between adjacent threads. 
[0076] The continuous strip-like element 2a coming 

15 out of extruder 16 can be advantageously guided, 
optionally through an accumulator-compensator device 
19, on a deposition apparatus the structural and opera- 
tional features of which are described in more detail in 
the European patent application No. 97830731.2 in the 

20 name of the same Applicant, content of which is herein 
incorporated by reference. 

[0077] This deposition apparatus is suitable to 
sequentially cut the continuous strip-like element 2a into 
strip-like sections 13, 14 of predetermined length. 

25 [0078] Cutting of each strip-like section 13, 14 is 
immediately followed by deposition of same on the toroi- 
dal support 11, giving the strip-like section a U-shaped 
configuration around the cross-section outline of the 
toroidal support itself, so that in the strip-like section 13, 

30 14 two side portions 13a, 14a can be identified, which 
radially extend towards the toroidal support 1 1 axis at 
positions radially spaced apart from each other, as well 
as a crown portion 13b, 14b extending at a radially outer 
position between the side portions themselves. 

35 [0079] The sticky character of the raw elastomer 
material forming layer 18 coating the thread-like ele- 
ments 15 ensures a steady adhesion of the strip-like 
sections 13, 14 on the surfaces of the toroidal support 
11, even in the absence of liner 10 on the toroidal sup- 

40 port itself. In more detail, the above described adhesion 
takes place as soon as the strip-like section 13, 14 
comes into contact with the toroidal support 1 1 at a radi- 
ally external region of its cross-section outline. 
[0080] In addition to or in place of the above described 

45 exploitation of the natural sticky character of the elas- 
tomer material, retention of one or more of the strip-like 
sections 13, 14 on the toroidal support 11 can be 
obtained by carrying out a suction action produced 
through one or more appropriate holes arranged on the 

so toroidal support itself. 

[0081] The toroidal support 1 1 can be driven in angu- 
lar rotation with a step-by-step movement in synchro- 
nism with operation of said deposition apparatus, in 
such a manner that each cutting action of each strip-like 

55 section 13, 14 is followed by deposition of same to a 
position circumferentially spaced apart from the previ- 
ously laid-down section 13, 14. 

[0082] In more detail, rotation of the toroidal support 
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1 1 takes place with an angular pitch to which a circum- 
ferential displacement corresponds which is a multiple 
of, and more specifically twice the width of each strip- 
like section 13, 14. 

[0083] It is to point out that, to the aims of the present 5 
description, when not otherwise stated, the term "cir- 
cumferential" refers to a circumference lying in the 
equatorial plane and close to the outer surface of the 
toroidal support 1 1 . 

[0084] In accordance with the present invention, the w 
above described operating sequence takes place in 
such a manner that, by a first complete revolution of the 
toroidal support 11 around its own axis, deposition of 
the first series of strip-like sections 13 occurs, said sec- 
tions 13 being distributed with a circumferential pitch 15 
corresponding to twice the width of each of them. 
Therefore, as can be clearly viewed from Fig. 4, 
between one and the other of the sections belonging to 
the first series an empty space "S" is left which, at least 
at the crown portions 13b of said sections, has a width 20 
equal to that of the sections themselves. 
[0085] Depending on requirements, deposition of the 
strip-like sections 13 belonging to the first series can 
take place in planes radial to the rotation axis of the 
toroidal support 11, or parallelly offset with respect to 25 
this radial plane, as described in the European patent 
application No. 98830778.1 in the name of the same 
Applicant. 

[0086] In addition, this deposition can be executed fol- 
lowing an inclined orientation relative to the circumfer- 30 
ential extension direction of the toroidal support 11, at 
an angle included between 3 and 15 degrees, for exam- 
ple. 

[0087] Adjustment of the deposition angle of the strip- 
like sections can be for example obtained by suitably 35 
orienting the geometric rotation axis of the drum relative 
to the deposition apparatus. 

[0088] Accomplishment of a carcass structure 2 then 
goes on with the step of applying the above mentioned 
annular reinforcing structures 4 to an area close to each 40 
of the inner circumferential edges of the carcass ply 3 
being manufactured, for the purpose of obtaining the 
carcass regions known as "beads", specifically intended 
for ensuring anchoring of the tyre to a corresponding 
mounting rim. 45 
[0089] Each of said annular reinforcing structures 4 
preferably comprises an individual annular anchoring 
insert 21 which is substantially inextensible in a circum- 
ferential direction and substantially has the form of a 
crown concentric with the geometric rotation axis of the 50 
toroidal support 11, said insert being placed at a cir- 
cumferentially inner position against the end flaps of the 
strip-like sections 13 belonging to the first series. 
[0090] The annular anchoring insert 21 is made up of 
at least one elongated metal element wound up into 55 
several substantially concentric coils 21a. Coils 21a can 
be defined either by a continuous spiral or by concentric 
rings formed of respective elongated elements. 



[0091] Combined with the annular anchoring insert 21 
is a filling body 22 of elastomer material, preferably of 
the thermoplastic type, of a hardness included between 
48° and 55° Shore D, measured at a temperature of 
23°C, and preferably having a radial extension greater 
than the radial extension of the annular anchoring insert 
21. 

[0092] Preferably, the filling body 22 is placed at a 
radially external position relative to the annular anchor- 
ing insert 21. In more detail, the filling body 22 has a 
radially inner edge connected to the annular anchoring 
insert 21 and extends radially, tapering away from the 
annular insert itself. Preferably, the ratio between the 
radial extension of the annular insert 21 and the radial 
extension of the filling body 22 is included between 0.5 
and 2.5 

[0093] To the aims of the present invention, by "radial 
extension" it is intended the difference between a maxi- 
mum radius and a minimum radius measured at the 
radially outer edge and the radially inner edge respec- 
tively of the filling body 22 and/or the annular anchoring 
insert 21. 

[0094] In accordance with a preferential embodiment, 
the annular anchoring insert 21 is manufactured directly 
against the end flaps of the strip-like sections 13, 
through formation of coils 21 a by winding up of the elon- 
gated element, optionally with the aid of rollers or other 
suitable devices acting against the surface of the toroi- 
dal support 1 1 . 

[0095] The sticky character of the elastomer layer 18 
coating the strip-like sections 13 belonging to the first 
series, as well as of the optional liner 10 previously laid 
down on the drum itself, ensure a steady positioning of 
the individual coils 21a during the forming step. 
[0096] Deposition of the elongated element can also 
be advantageously preceded by a rubberizing step in 
which the elongated element itself is coated with at least 
one layer of raw elastomer material that, in addition to 
ensuring an excellent rubber-metal bond on the elon- 
gated element, further promotes adhesion of same. 
[0097] Subsequently, the filling body 22 can be in turn 
formed directly in contact with the annular anchoring 
insert 21 by, for example, applying a continuous strip of 
elastomer material coming out of an extruder located 
close to the drum 1 1 . The continuous strip may have the 
definitive conformation in section of the filling body 22 
already on coming out of the respective extruder. Alter- 
natively, the continuous strip will have a reduced section 
relative to that of the filling body, and the latter will be 
obtained by applying the strip in several coils disposed 
in side by side and/or overlapped relationship, to define 
the filling body 22 in its final configuration. 
[0098] After application of the annular reinforcing 
structures 4, formation of the carcass ply 3 is completed 
by deposition of the second series of strip-like sections 
14 which are obtained by cutting the continuous strip- 
like element 2a to size and are applied to the toroidal 
drum 11 in the same manner as described for the strip- 
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like sections 13 belonging to the first series. 
[0099] As clearly viewed from Fig. 6, each section 14 
belonging to the second series is laid down in a U- 
shaped conformation around the cross-section outline 
of the toroidal support 11, between two consecutive 5 
sections 13 belonging to the first series and with an ori- 
entation parallel to said sections. In more detail, each 
section 14 belonging to the second series has the 
respective crown portion 14b circumferentially inter- 
posed between the crown portions 13a of sections 13 10 
belonging to the first series, to fill the space "S" present 
between them, and a pair of side portions 14a carrying 
the end flaps of the section itself in overlapping relation- 
ship with the respective annular reinforcing structures 4, 
at axially opposite positions relative to the end flaps of 15 
sections 13 belonging to the first series. 
[0100] In other words, each annular reinforcing struc- 
ture 4, of a cross-section outline tapering away from the 
tyre axis, has an axially inner side turned towards the 
end flaps of the strip-like sections 13 belonging to the 20 
first series, and an axially outer side turned towards the 
end flaps of sections 14 belonging to the second series. 
[0101] It may be also provided that the side portions 
14a of each section 14 belonging to the second series 
should partly cover the side portions 1 3a of two consec- 25 
utive sections 13 belonging to the first series, each at a 
stretch included between the radially outer edge of the 
respective annular reinforcing structure 4 and the transi- 
tion region between the side portion itself and the crown 
portion 13b, 14b. 30 
[0102] Due to the mutual convergence between the 
contiguous side portions 13a, 14a, oriented radially of 
the geometric axis of the toroidal support 1 1 , overlap- 
ping or covering of the side portions 13a of sections 13 
belonging to the first series, i.e. the circumferential width 35 
of the overlapping regions, is progressively decreasing 
starting from a maximum value close to the radially 
outer edge of the first portion 4a of each annular rein- 
forcing structure 4, until a zero value at the transition 
region between the side portions 13a, 14a and the 40 
crown portions 13b, 14b. 

[01 03] If close to the beads a more homogeneous dis- 
tribution of the thread-like elements 15 forming sections 
13, 14 of the first and second series respectively should 
be wished, a pressing step may be provided to be exe- 45 
cuted on the continuous strip-like element 2a at the 
regions of the longitudinal extension of same corre- 
sponding to the ends of the strip-like sections 13, 14 to 
be obtained by cutting. In this way, on the extension of 
each strip-like section 13, 14 regions of increased width 50 
are defined that are placed close to the inner circumfer- 
ential edges of the formed carcass ply 3. 
[0104] The pressing action causes a thickness reduc- 
tion in the elastomer layer 18 and an increase in the 
width of the strip-like element 2a which, as a result, will 55 
give rise to mutual spacing apart of the thread-like ele- 
ments 15. By so doing, the end flaps of each section 13, 
14 can be widened until they reach, at their circumferen- 



tially inner ends, a width which is even twice that of the 
crown portions 13b, 14b and at all events capable of 
completely covering the respective inner and outer 
sides of each annular reinforcing structure 4. 
[0105] In tyres of the radial type, a belt structure 5 is 
usually applied to the carcass structure 2. 
[0106] This belt structure 5 may be made in any man- 
ner convenient for a person skilled in the art and essen- 
tially comprises a primary belt strip 7, for example 
obtained by winding up at least one continuous cord into 
coils axially disposed in side by side relationship on the 
carcass ply 3. Concurrently with said primary strip 7, 
further reinforcing layers may be also provided; they are 
conveniently made up of strips of fabric and/or felted 
materials, i.e. layers of a blend charged with short rein- 
forcing fibres of the aramidic type for example. 
[0107] In the example shown the belt structure further 
comprises first and second auxiliary belt strips 6a, 6b 
having cords of respectively crossed orientation, dis- 
posed at a radially inner position relative to the primary 
strip 7. 

[0108] Then the tread band 8 and sidewalls 9, that can 
be also obtained in any manner convenient for a person 
skilled in the art, are applied to the belt structure 5. 
[0109] Tyre 1 thus manufactured can be now submit- 
ted, after removal from support 11, to a vulcanization 
step that can be carried out in any known and conven- 
tional manner. 

[0110] The present invention achieves important 
advantages. 

[0111] The carcass structure of the invention in fact 
lends itself to be obtained directly on a toroidal support 
on which the whole tyre can be advantageously formed. 
In this way all problems connected with manufacture, 
storage and management of semifinished products, that 
are common to manufacturing processes of traditional 
conception, are eliminated. 

[0112] Compared with the method described in docu- 
ment US 5,362,343, the manufacturing times for each 
carcass ply can be greatly reduced, due to the simulta- 
neous deposition of as many thread-like elements as 
they are contained in each strip-like section 13, 14 or in 
the continuous strip-like element 2a from which sections 
13, 14 come. Employment of the strip-like sections 13, 
14 also dispenses with the need for previously deposit- 
ing liner 10 on the toroidal support 11. In fact, the elas- 
tomer layer 18 employed in forming the continuous strip- 
like element 2a is able by itself to ensure an efficient 
adhesion of element 2a to the toroidal support 11, 
thereby ensuring a steady positioning of the individual 
sections 13, 14. 

[0113] Accuracy in positioning the strip-like elements 
13, 14 and the thread-like elements integrated thereinto 
is further improved by the fact that each strip-like sec- 
tion has a great structural consistency that makes it 
insensitive to vibrations or similar oscillation effects 
which can be transmitted from the deposition appara- 
tus. 
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[01 14] In this connection it is to note that deposition of 
individual cords, as described in US Patent No. 
5,362,343, may be somewhat problematic, due exactly 
to vibrations and/or oscillations undergone by said 
cords during the deposition step. 5 
[0115] Furthermore, simultaneous deposition of a plu- 
rality of thread-like elements in accordance with the 
invention enables the deposition apparatus to be oper- 
ated at slower rates than required when deposition of 
individual cords is concerned, which is a further advan- 10 
tage in terms of working accuracy without on the other 
hand impairing productivity. 

[0116] Besides, deposition of strip-like sections 
directly crownwise to a toroidal support of an outline 
substantially identical with that of the finished tyre ena- 15 
bles thicknesses to be achieved that cannot be reached 
with known methods in the art, providing deposition of a 
carcass ply in the form of a cylindrical sleeve and sub- 
sequent shaping of same into a toroidal form, with con- 
sequent thinning of the carcass ply cords disposed 20 
crownwise to the finished tyre. 

[01 17] In addition to the above, each strip-like section 
can be steadily fastened to the toroidal support by a 
vacuum effect produced through possible suction ducts, 
which steady fastening by vacuum cannot be achieved 25 
by known processes carrying out deposition of individ- 
ual cords. 

[0118] If required, the side portions of the strip-like 
sections can be disposed with a suitably increased incli- 
nation relative to a direction radial to the toroidal support 30 
axis, which will enable expansion undergone by the tyre 
during the stretching step imposed to it on vulcanization 
to be efficiently helped. Under these circumstances, in 
fact, the side portions 13a, 14a tend to take an orienta- 
tion in a plane radial to the tyre by effect of the expan- 35 
sion imposed to the tyre. 

[0119] The construction and structure conception of 
the subject tyre, specifically with reference to its carcass 
structure 2, enables important improvements to be 
achieved in terms of structural strength, in particular 40 
close to the sidewalls and beads, where a greater struc- 
tural strength is usually required, as well as in terms of 
road behaviour, while at the same time benefiting from 
all advantages typically correlated with a one-ply car- 
cass structure. 45 
[0120] In particular, the construction features of the 
inextensible annular structures 4 and the modalities 
according to which they are integrated into the carcass 
ply 3 are adapted to give an excellent structural strength 
to tyre 1 , while greatly limiting the tyre thickness at the so 
beads, in compliance with typical requirements of 
motorcycle tyres. 

[0121] In fact, the presence of the circumferentially 
inextensible annular inserts 21, the coils 21a of which 
are intimately joined to the carcass ply 3 and substan- 55 
tially oriented perpendicularly of the thread-like ele- 
ments 15 belonging to the different series of strip-like 
sections 13, 14, offers an excellent bonding action with 



the thread-like elements themselves. Thus the carcass 
structure 2 is greatly strengthened at the regions corre- 
sponding to the tyre beads without for the purpose 
requiring use of additional strip-like inserts, usually 
called "flippers", wound up like a slipknot around the 
annular reinforcing structures 4, use of which is to be 
made, on the contrary, in the known art. 

Claims 

1. A method of manufacturing a carcass structure for 
tyres, in particular for two-wheeled vehicles, com- 
prising the steps of: 

preparing strip-like sections (13, 14) each com- 
prising longitudinal and parallel thread-like ele- 
ments (15) at least partly coated with at least 
one layer of raw elastomer material; 
making at least one carcass ply (3) by laying 
down and circumferenrially distributing said 
strip-like sections (13, 14) on a toroidal sup- 
port, each of said strip-like sections (13, 14) 
extending in a U-shaped configuration around 
the cross-section outline of the toroidal support 
(11), to define two side portions (13a, 14a) 
mutually spaced apart in an axial direction, and 
a crown portion (13b, 14b) extending at a radi- 
ally outer position between the side portions 
(13a, 14a); 

applying annular reinforcing structures (4) to an 
area close to inner circumferential edges of 
said at least one carcass ply (3), characterized 
in that accomplishment of each annular rein- 
forcing structure (4) comprises the steps of: 
faying down at least one elongated element in 
concentric coils (21a) so as to form an annular 
anchoring insert (21) substantially in the form 
of a crown; 

forming at least one filling body (22) of raw 
elastomer material; 

joining the filling body (22) to said annular 
anchoring insert (21). 

2. A method as claimed in claim 1, wherein accom- 
plishment of said carcass ply (3) comprises the 
steps of: 

laying down on said toroidal support (1 1 ), a first 
series of said strip-like sections (13) circumfer- 
entially distributed with a circumferential pitch 
corresponding to a multiple of the width of the 
strip-like sections (13, 14); 
applying said annular reinforcing structures (4) 
against end flaps of said strip-like sections (13) 
belonging to the first series; 
laying down on the toroidal support (11), at 
least one second series of said strip-like sec- 
tions (14) each extending in a U-shaped con- 
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formation around the cross-section outline of 
the toroidal support (11), between two consec- 
utive sections (13) of the first series to define 
said carcass ply (3) therewith, each of the sec- 
tions (14) of the second series having end flaps 5 
overlapping the respective annular reinforcing 
structures (4) at an axially opposite position rel- 
ative to the end flaps of the sections of the first 
series (13). 

10 

3. A method as claimed in claim 2, wherein the crown 
portions (13b, 14b) of the strip-like sections (13, 14) 
are consecutively disposed in side by side relation- 
ship along the circumferential extension of the toroi- 
dal support (11). 15 

4. A method as claimed in claim 3, wherein the side 
portions (13a) of each strip-like section (13) belong- 
ing to the first series are each partly covered with a 
side portion (14a) of at least one circumferentially 20 
consecutive section (14) belonging to the second 
series, at a stretch included between a radially 
outer edge of the annular reinforcing structure (4) 
and a transition region between said side portions 
(13a, 14a) and said crown portions (13b, 14b). 25 

5. A method as claimed in claim 4, wherein covering 
of the side portions (13a) of each strip-like section 
(13) belonging to the first series progressively 
decreases starting from a maximum value close to 30 
the outer circumferential edge of each annular rein- 
forcing structure (4) until a zero value at the transi- 
tion regions between said side portions (13a, 14a) 
and crown portions (13b, 14b). 

35 

6. A method as claimed in claim 1 , wherein the side 
portions (13a, 14a) of said strip-like sections (13, 
14) are caused to radially converge in the direction 
of the geometric rotation axis of the toroidal support 

(11). 40 

7. A method as claimed in claim 1 , further comprising 
a step of defining regions of increased width close 
to the inner circumferential edges of the carcass 
structure (2). 45 

8. A method as claimed in claim 7, wherein prepara- 
tion of said strip-like sections (13, 14) takes place 
by cutting actions sequentially carried out on at 
least one continuous strip-like element (2a) incor- so 
porating said thread-like elements (15) into said 
layer of raw elastomer material (18), said step of 
defining regions of increased width being carried 

out on the continuous strip-like element (2a) before 
execution of the cutting action. 55 

9. A method as claimed in claim 1, wherein said elon- 
gated element is laid down directly in contact with 



the carcass ply (3). 

10. A method as claimed in claim 2, wherein said elon- 
gated element is laid down directly against the end 
flaps of the strip-like sections (13) belonging to the 
first series, so as to form the annular anchoring 
insert directly (21) in contact with the strip-like sec- 
tions themselves. 

11. A method as claimed in claim 1, wherein said filling 
body (22) is located at a radially outer position rela- 
tive to said annular anchoring insert (21). 

12. A method as claimed in claim 1, wherein said filling 
body (22) is formed by laying down a continuous 
strip of elastomer material directly against the pre- 
viously-laid-down annular anchoring insert (21), so 
that said joining step is carried out concurrently with 
formation of the filling body (22). 

13. A carcass structure for tyres, in particular for two- 
wheeled vehicles, comprising: 

at least one carcass ply (3) comprising strip- 
like sections (13, 14) circumferentially distrib- 
uted around a geometric rotation axis, and 
each comprising at least two thread-like ele- 
ments (15) disposed longitudinally and paral- 
lelly of each other and at least partly coated 
with at least one layer of raw elastomer mate- 
rial (18), each of said strip-like sections (13, 14) 
extending in a substantially U-shaped confor- 
mation around the cross-section outline of the 
carcass structure, to define two side portions 
(13a, 14a) spaced apart from each other in an 
axial direction, and a crown portion (13b, 14b) 
extending at a radially outer position between 
the side portions (13a, 14a); characterized in 
that it further comprises a pair of annular rein- 
forcing structures (4) engaged at an area close 
to respective inner circumferential edges of the 
carcass ply (3) and each comprising: 
an annular anchoring insert (21) substantially 
in the form of a crown disposed coaxially with 
the carcass structure (2) and adjacent to an 
inner circumferential edge of the carcass ply 
(3), said annular anchoring insert (21) being 
formed of at least one elongated element 
extending in concentric coils (21a); 
a filling body (22) of raw elastomer material 
joined to said annular anchoring insert (21). 

14. A carcass structure as claimed in claim 13, wherein 
said carcass ply (3) comprises: 

a first and a second series of strip-like sections 
(13, 14) disposed in a mutually alternating 
sequence along the circumferential extension 
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of the carcass structure (2), 
each of said annular reinforcing structures (4) 
having an axially inner side turned towards end 
flaps of the sections belonging to the first 
series (13) and an axially outer side turned 5 
towards end flaps of the sections belonging to 
the second series (14). 

15. A carcass structure as claimed in claim 14, wherein 

the crown portions (13b, 14b) belonging to the sec- 10 
tions of the first and second series (13, 14) respec- 
tively are disposed in mutual side by side 
relationship along the circumferential extension of 
the carcass structure (2). 

15 

16. A carcass structure as claimed in claim 15, wherein 
the side portions (13a) of each strip-like section 
(13) belonging to the first series are each partly 
covered with a side portion (14a) of at least one 
adjacent strip-like section (14) belonging to the sec- 20 
ond series, at a stretch included between a radially 
outer edge of the annular reinforcing structure (4) 
and a transition region between said side portions 
(13a, 14a) and said crown portions (13b, 14b). 

25 

17. A carcass structure as claimed in claim 16, wherein 
covering of the side portions (1 3a) of each strip-like 
section (13) belonging to the first series progres- 
sively decreases starting from a maximum value at 

a region close to the outer circumferential edge of 30 
each annular reinforcing structure (4) until a zero 
value at the transition regions between said side 
portions (13a, 14a) and said crown portions (13b, 
14b). 

35 

18. A carcass structure as claimed in claim 13, wherein 
the side portions (13a, 14a) of said strip-like sec- 
tions (13, 14) radially converge in the direction of 
the geometric rotation axis of the carcass structure 

(2). 40 

19. A carcass structure as claimed in claim 14, wherein 
the individual strip-like sections (13, 14) belonging 
to one of said first and second series respectively 
are advantageously disposed with a circumferential 45 
distribution pitch corresponding to a multiple of the 
width of the strip-like sections themselves. 

20. A carcass structure as claimed in claim 13, wherein 
each strip-like section (13, 14) has regions of 50 
increased width at an area close to the inner cir- 
cumferential edges of the carcass structure (2). 

21. A carcass structure as claimed in claim 20, wherein 

the thread-like elements (15) included in each strip- 55 
like section (13, 14) are mutually spaced apart at 
said regions of increased width. 



22. A carcass structure as claimed in claim 13, wherein 
each of said strip-like sections (13, 14) has a width 
included between 3 mm and 15 mm. 

23. A carcass structure as claimed in claim 13, wherein 
each of said strip-like sections (13, 14) comprises 
three to eight thread-like elements (15). 

24. A carcass structure as claimed in claim 13, wherein 
said thread-like elements (15) are disposed in the 
respective strip-like sections (13, 14) according to a 
mutual distance between centres which is not lower 
than 1 .5 times the diameter of the thread-like ele- 
ments themselves. 

25. A carcass structure as claimed in claim 13, wherein 
said annular anchoring insert (21) has a single 
series of radially-superposed concentric coils. 

26. A carcass structure as claimed in claim 13, wherein 
said filling body (22) radially extends from said 
annular anchoring insert (21), tapering away there- 
from. 

27. A carcass structure as claimed in claim 13, wherein 
the ratio between the radial extension of the annular 
anchoring insert (21) and said filling body (22) is 
included between 0.5 and 2.5. 

28. A carcass structure as claimed in claim 13, wherein 
said filling body (22) of elastomer material has a 
hardness included between 48° and 55° Shore D at 
23°C. 

29. A tyre, in particular for two-wheeled vehicles, hav- 
ing a carcass structure made in accordance with 
one or more of the preceding claims. 
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